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Retaining clamp 

Description 

The invention relates to a retaining clamp for securing objects, in particular 
gas storage cylinders for airbags. 

In order to secure objects, in particular cylindrical gas storage cylinders for 
5 airbags, the invention makes use of a retaining clamp which preferably has an 
encircling clamping ring designed as a sheet-metal punched part. Arranged on the 
clamping ring are a clamping means and a securing means, of which the former 
serves to securely clamp the clamping ring around the object while the latter 
serves to secure the retaining clamp and the object fixed by the latter in a clamp- 

10 ing manner. In the case of securing gas storage cylinders for motor vehicle air- 
bags, in particular side airbags, the retaining clamp is secured on a suitable 
vehicle part, for example on the chassis or on the door construction, by means of 
the securing means, in particular a press-in screw. 

The arrangement is implemented in such a manner that the clamping ring 

15 of the retaining clamp encircles the object in the manner of a hose band clip, the 
encircling leading, after the object is securely clamped, to radial forces which fix 
the object with respect to the clamping ring and therefore with respect to the 
securing means. In order to produce a clamping force of sufficient magnitude 
between the clamping ring of the retaining clamp and the object and thereby to 

20 improve the holding effect, according to the invention a roughening is formed, at 
least in some regions, on at least one contact surface with which the retaining 
clamp bears against the object to be held. This roughening increases the coeffi- 
cient of static friction between the contact surface and that surface of the object 
which bears against the contact surface, which makes it possible to more securely 

25 retain the object. This is important in particular in vehicle construction, since, if 
there is an accident-induced deformation of the vehicle, the gas storage cylinder, 
which may constitute the object to be held, has to be securely fixed in order to 
ensure correct activation of an associated airbag. 

In a preferred refinement of the invention, provision is made for the rough- 

30 ening to have a surface roughness of at least approximately 1 pm. The roughen- 
ing can be produced, for example, by the contact surface being machined by 
sandblasting using a sharp-edged, particulate material, the hardness of which is 
greater than the hardness of the clamping rings, so that the particles, when they 
strike against the contact surface, cause it to be deformed. As an alternative, the 
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roughening may also be brought about by stamping the contact surface with a 
suitable stamping tool, either during punching of the retaining clamp, which is 
preferably designed as a sheet-metal part, or by using a metal sheet which has 
already been provided during the rolling process with a rough surface. 

According to a further preferred refinement of the invention, the clamping 
ring has at least one stiffening bead which is surrounded by a contact surface and 
is pressed outward away from the surface of the object. Stiffening beads of this 
type make it possible, firstly, to reinforce the clamping or retaining force applied by 
the clamping ring on the object and, secondly, as a consequence of the clamping 
ring being stiffer, to counteract a deformation caused by external forces, for 
example accident-induced forces. The reinforcing beads preferably have an 
elongate shape with a longitudinal axis which extends in the circumferential direc- 
tion of the clamping ring, and can expediently extend in each case over a circum- 
ferential angle of 60 to 120° on opposite sides of the object. 

As an alternative or in addition, the clamping ring can have at least one 
convexity, i.e. a cross-sectionally arcuate stamping of the clamping ring with an 
apex line which is formed transversely with respect to the peripheral or circumfer- 
ential direction thereof and below which the clamping ring does not bear against 
the surface of the object. 

A further preferred refinement and/or variant of the invention makes provi- 
sion for the securing of the retaining clamp to take place by means of a clamping 
securing bolt, which is preferably designed as a press-in screw, extends through 
an opening of the clamping ring, has a head lying in the interior of the clamping 
ring and a stem which protrudes outward through the opening, a rotation of the 
clamping securing bolt with respect to the clamping ring being prevented by the 
head having at least one rotation-preventing edge which lies at a short distance 
opposite part of the inside of the clamping ring. 

The head of the clamping securing bolt preferably has a multi-edged con- 
tour and is expediently provided on diametrically opposite sides with two mutually 
parallel rotation-preventing edges which are arranged on both sides of a part of 
the inside of the clamping ring that serves as a seat for the lower side of the head, 
and lie there at a short distance opposite two sections of the clamping ring that 
are adjacent to the seat and are bent inward. The best is for the head to have an 
outline in the form of a square or other regular polygon with parallel sides, so that 
it can be aligned with respect to the seat in any desired rotational position of two 
or more rotational positions, in which two side surfaces of the head that serve as 
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rotation-preventing edges lie opposite those sections of the clamping ring which 
are adjacent to the seat and are bent inward. 

In order to close the clamping ring, which is preferably produced by 
punching out and bending a sheet-metal strip, the two opposite end portions of 
the sheet-metal strip can be provided in each case with an opening for the 
clamping securing bolt and can be placed one above the other with aligned 
openings in order to guide the clamping securing bolt through the openings and, 
as a result, to connect the end portions of the sheet-metal strip to each other in 
this region. 

As an alternative, however, provision may also be made for the sheet-metal 
strip to have just a single opening for the clamping securing bolt and for the ends 
of the sheet-metal strip to be connected to each other at a distance from the 
opening, preferably by the two end portions being hooked together in such a 
manner that, after being securely clamped on the object, they can no longer be 
detached from each other. 

In the following text, the invention is explained in greater detail with refer- 
ence to a plurality of exemplary embodiments which are illustrated in the drawing, 
in which: 

Figure 1 shows a side view of a gas storage cylinder which is held by two 
retaining clamps according to a first embodiment of the invention; 

Figure 2 shows a front view of one of the retaining clamps from Figure 1 in 
an undeformed state; 

Figure 3 shows a partially cutaway view of the retaining clamp along the 
line B-B from Figure 2; 

Figures 4 and 5 respectively show a front view and a partially cutaway view 
of the retaining clamp corresponding to Figures 2 and 3, but in a deformed state 
after being securely clamped on the gas storage cylinder (not illustrated); 

Figures 6 and 7 respectively show a front view and a partially cutaway view 
of a further embodiment of a retaining clamp according to the invention corre- 
sponding to Figures 2 and 3; 

Figure 8 shows a sectional view along the line A-A from Figure 7; 

Figures 9 and 10 respectively show a front view and a partially cutaway 
view of yet another embodiment of a retaining clamp according to the invention, 
corresponding to Figures 2 and 3; 

Figures 11 and 12 respectively show a front view and a partially cutaway 
view of yet another embodiment of a retaining clamp according to the invention 
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corresponding to Figures 2 and 3; 

Figures 13 and 14 show a front view and a partially cutaway view of yet 
another embodiment of a retaining clamp according to the invention correspond- 
ing to Figures 2 and 3; 
5 Figure 15 shows a sectional view along the line A-A from Figure 14; 

Figures 16 and 17 respectively show a front side view and a partially cut- 
away view of yet another embodiment of a retaining clamp according to the inven- 
tion corresponding to Figures 2 and 3; 

Figure 18 shows a sectional view along the line A-A from Figure 17; 
10 Figure 19 shows a plan view of a sheet-metal band for producing a clamp- 

ing ring of yet another embodiment of a retaining clamp according to the invention; 

Figure 20 shows a longitudinal sectional view along the centre axis of the 
sheet-metal band from Figure 19 after the fitting of a press-in screw; 

Figure 21 shows a view corresponding to Figure 20 after the sheet-metal 
15 band is bent to form the clamping ring, but without the press-in screw; 

Figure 22 shows an enlarged illustration of part of Figure 21; 

Figure 23 shows a plan view of a sheet-metal band for producing a clamp- 
ing ring of yet another embodiment of a retaining clamp according to the invention; 

Figure 24 shows a sectional view along the centre axis of the sheet-metal 
20 band from Figure 23 after the fitting of a press-in screw; 

Figure 25 shows a view corresponding to Figure 24 after the sheet-metal 
band is bent to form the clamping ring, but without the press-in screw; 

Figure 26 shows an enlarged illustration of part of Figure 25; 

Figure 27 shows a partially cutaway side view of a retaining clamp, which is 
25 fabricated from the clamping ring of Figure 21, in an undeformed state; 

Figure 28 shows a partially cutaway side view of a retaining clamp, which is 
fabricated from the clamping ring of Figure 25, in an undeformed state; 

Figure 29 shows a side view of the retaining clamp from Figure 27 in a 
deformed state; 

30 Figures 30 to 32 show plan views of various embodiments of a head of the 

press-in screw. 

The drawings illustrate the invention with reference to various exemplary 
embodiments, specifically, Figure 1 shows a view of a gas storage cylinder 1 
having two retaining clamps 2 which serve to secure the gas storage cylinder 1 on 
35 a body part of a motor vehicle. 

The gas storage cylinder 1 can be, for example, the gas storage cylinder of 
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a side airbag of a passenger vehicle (not illustrated) which is secured realisably on 
a door frame or another suitable body part of the passenger vehicle by means of 
the two retaining clamps 2. 

Each of the two retaining clamps 2 has a clamping ring 3, which surrounds 
5 the gas storage cylinder 1, which is essentially cylindrical in cross section, in the 
circumferential direction in the manner of a hose band clip and is pressed against 
the circumferential surface of the gas storage cylinder 1 . The clamping ring 3 is 
connected fixedly to a securing means 4 which serves to secure it on the body 
part and is in the form of a press-in screw 5. A stem 5a of the press-in screw 5 

10 has an external thread 5b onto which a nut (not illustrated) or a plurality of nuts 
(not illustrated) can be screwed after the stem 5a has been plugged through a 
passage hole in the body part. 

Tightening of the nut or nuts enables the retaining clamp 2 to then be 
secured fixedly on the body part, so that the gas storage cylinder 1 is securely 

15 fixed with respect to the body part, even in the event of an accident of the motor 
vehicle, by the two retaining clamps 2, which are arranged at an axial distance. 

Figure 2 shows a first exemplary embodiment of the retaining clamp 2 
which comprises the clamping ring 3 and the press-in screw 5. 

As in all of the exemplary embodiments of this application, the clamping 

20 ring 3 consists of a sheet-metal strip or sheet-metal band 6 which is shaped, pre- 
ferably by punching and bending, to form the clamping ring 3. Consequently, the 
clamping ring 3 of the retaining clamp 2 is a sheet-metal part, in particular a bent 
punched part of elastically deformable sheet metal, i.e. sheet metal which is plas- 
tically deformed only when relatively large forces are applied. The sheet-metal 

25 band 6 has a base region 7 which is provided with a passage opening 8 for the 
press-in screw 5, which is produced separately from the clamping ring and, before 
or after the bending of the sheet-metal band 6 to form the clamping ring, is con- 
nected thereto in a rotationally fixed and axially non-displaceable manner, for 
example by compression or pressing it in. 

30 The press-in screw 5 essentially comprises the stem 5a and a head 9 

which is situated in the interior of the clamping ring 3. The press-in screw 5 is 
captively fixed in the passage opening 8 of the clamping ring 3 by means of a 
compressing collar (not illustrated specifically) arranged on the outside of the base 
region 7. 

35 In the exemplary embodiments of Figures 1 to 15, the base region 7 is 

formed by the two mutually overlapping planar end portions 7a, 7b of the sheet- 



metal band 6, which sections bear with their adjacent wide sides against each 
other in a sheet-like manner. The two end portions 7a, 7b of the sheet-metal band 
6 are respectively provided with a passage opening 8a, 8b for the stem of the 
press-in screw 5, which passage openings 8a, 8b are aligned with each other and 
form the passage opening 8 after the sheet-metal band 6 has been bent annularly 
to form the clamping ring 3. 

As is best illustrated in Figures 2, 4, 6, 9, 11, 13 and 16, the sheet-metal 
band 6, starting from those sides of the base region 7 which lie opposite in the 
circumferential direction of the clamping ring 3, extends in each case obliquely 
upward in order, above the base region 7, to provide, between the latter and the 
cylindrical circumferential surface of the gas storage cylinder 1, space for the head 
9 of the press-in screw 5. 

Whereas that end portion 7a of the sheet-metal band 6 which is situated on 
the inside in the base region 7 is rectilinear as far as its front end and strikes 
through the latter against the base of the following, oblique region of that end por- 
tion 7b of the sheet-metal band 6 which is situated on the outside, said latter end 
portion 7b is bent over upward shortly before its front end, so that it bears there 
from the outside against the base of the oblique region of that end portion 7a of 
the sheet-metal band 6 which is situated on the inside. This measure ensures that 
the two passage openings 8a and 8b in the opposite end portions of the sheet- 
metal band 6 are aligned with each other when the sheet-metal band 6 is bent to 
form the clamping ring 3. 

In the exemplary embodiments in Figures 2, 4, 6, 9 and 16, the clamping 
ring 3 merges, following the two oblique regions, in each case into a section 10 in 
the shape of a circular arc. This is adjoined by a clamping means 1 1 which lies 
diametrically opposite the base region 7 and is formed by a zone 12 of the 
clamping ring 3, which zone has, in the side view of Figure 2, 4, 6, 9, 1 1, 13 and 
16, a profile in the form of an inverted U that is open toward the interior of the 
clamping ring. In order to mechanically stiffen the clamping means 11, the yoke or 
the base 13 of the U-shape zone 12 has at least one inwardly protruding stiffening 
web 14 which is preferably formed by an elongate, pump-shaped stamping of the 
sheet-metal band 6. It can be gathered from Figures 3, 5, 7, 10, 12, 14 and 17 
that preferably two such stiffening webs 14 are formed on the yoke or the base 
13. 

The inside 1 5 of the clamping ring 3, which side faces the gas storage cyl- 
inder 1, is provided in its entirety or at least in some regions with a roughening 17, 
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the surface roughness in the regions provided with the roughening 17 preferably 
being at least 1 pm. Where the roughening extends over the entire inside 15 of 
the clamping ring 3, it is preferably produced by the sheet-metal band 6 being 
punched from a metal sheet on which at least one surface is roughened, for 
5 example by the use of rollers having an appropriate surface roughness. Where 
the roughening 17 is provided essentially only on 1 or more contact surfaces 16 in 
which the clamping ring 3 is pressed against the surface of the gas storage cylin- 
der 1, the roughening 17 can be produced with the aid of abrasive particles with 
which the contact surfaces, which are originally smoothed, are sandblasted or 
10 "ground". 

In order to produce the retaining clamp 2 of Figures 1 to 15, the sheet- 
metal band 6 is first of all punched out and bent to form the clamping ring 3 before 
the stem 5a of the press-in screw 5 is plugged from the inside through the pas- 
sage openings 8a and 8b of the end portion 7a and 7b of the sheet-metal band 6, 

15 which sections overlap each other in the base region 7, until the head 9 bears with 
its lower side against the base region 7. The compressing collar is then deformed 
on the outside of the base region 7 in order to captively secure the press-in screw 
5 on the clamping ring 3. 

For securing it on the gas storage cylinder 1, the undeformed retaining 

20 clamp 2 is first of all pushed axially onto the gas storage cylinder 1 . The clamping 
means 11 is then deformed, as illustrated in Figure 4, by means of a suitable pair 
of deformation tongs in order to securely clamp the clamping ring 3 on the circum- 
ference of the gas storage cylinder 1. In the process, the two limbs of the U- 
shaped zone 12 are pressed together at their lower ends by bringing them 

25 together, with the base 13 being curved outward in an arcuate manner and 
deformed together with the stiffening webs 14, as illustrated in Figure 4. The 
bringing-together of the lower ends of the two limbs of the U-shaped zone 12 
shortens the length of the clamping ring 3 until the latter bears in the region of the 
contact surfaces 16 against the gas storage cylinder 1 and, as a consequence of 

30 a tensile stress produced by the deformation in the clamping ring 3, is pressed 
against the circumferential surface of the gas storage cylinder 1. The stressing 
force exerted on the object to be held, namely on the gas storage cylinder 1, and 
the roughening 17 on the contact surfaces 16 mean that the measured force 
which is required to remove the retaining clamp 2 from the gas storage cylinder is 

35 more than 650 N. 

The exemplary embodiment of a retaining clamp 2 that is illustrated in Fig- 
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ures 6 to 8, corresponds essentially to the exemplary embodiment of Figures 1 to 
5. The sole difference is that an elongate stiffening bead 18 is formed in each 
case in the region of the two arcs 10 and extends over an angle of 80 to 90°, with 
its longitudinal excess extending in the circumferential direction of the clamping 
5 ring 3. The width of the stiffening bead 18 is approximately 25 to 30% of the width 
of the sheet-metal band 6. In the region of the bead 18, the material of the sheet- 
metal band 6 is curved outward slightly, with the result that it protrudes in the 
centre of the stiffening bead 18 by approximately 0.3 from the circumferential 
surface of the gas storage cylinder 1. The stiffening bead 18 increases the mo- 

10 ment of bending resistance of the sheet-metal band 6 in the longitudinal direction 
thereof and, as a result, brings about a stiffening of the same. In addition, how- 
ever, it also increases the restoring force of the clamping ring 3, which is elasti- 
cally deformed in the tightening process, with the result that said clamping ring is 
pressed against the circumferential surface of the gas storage cylinder 1 with a 

15 higher clamping force. 

Figures 9 and 10 show a further exemplary embodiment of a retaining 
clamp 2, in which convexities 19 are formed in the upper region of the encircling 
sheet-metal band 6, approximately in the centre of the sections 10 which are 
arranged on both sides of the clamping means 1 1 and are in the shape of a circu- 

20 lar arc, the convexities being in the form of a convex, outwardly protruding, 
approximately semicircular arc 20, the apex lines of which, in contrast to the apex 
lines of the stiffening webs 14 and of the stiffening beads 18 that extend in the 
circumferential direction, extend transversely with respect to the circumferential 
direction of the clamping ring 3 or transversely with respect to the longitudinal axis 

25 of the sheet-metal band 6. During the plastic deformation of the clamping means 
10 as the retaining clamp 2 is being securely clamped on the gas pressure 
cylinder 1, the convexities 19 are somewhat expanded under elastic deformation, 
thus enabling, as a consequence of their elastic restoring forces, the pressing of 
the clamping ring 3 against the gas pressure cylinder 1 in the region of the contact 

30 surfaces 16 and therefore the elastic clamping action of the retaining clamp 2 to 
be reinforced. At a radius of the clamping ring of 13.75 mm, the radius of curva- 
ture of the convexities is 2.5 mm. 

In contrast to the exemplary embodiment of Figures 9 and 10, in the case 
of the retaining clamp 2 which is illustrated in Figures 11 and 12, two further con- 

35 vexities 20 are provided in the lower region of the clamping ring 3 between the 
oblique regions and those sections 10 of the sheet-metal band 6 which are in the 
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shape of a circular arc. As in the previously described exemplary embodiments, 
the convexities 19, 20 are symmetrical to a plane extending through the centre of 
the clamping means 1 1 and the base region 7. 

Figures 13 to 15 show a further exemplary embodiment of a retaining 

5 clamp 2, in which the sheet-metal band 6 is not rectilinear or planar in cross sec- 
tion (Figure 15) in the region of the arcs 10, but rather is curved outward slightly 
convexly with a relatively large radius. The clamping ring 3 is pressed there in the 
region of its longitudinal side edges against the circumferential surface of the gas 
storage cylinder 1 while, along its longitudinal axis, it is at a distance of a few 

10 tenths of a millimetre, preferably of 0.3 mm, from the circumferential surface of the 
gas storage cylinder 1. The radius of curvature of the curve is a multiple of the 
radius of curvature of the arcs 10 of the clamping ring 3, preferably 80 mm given a 
radius of curvature of the arcs 10 of 13.75 mm. As already described above for 
the convexities 19, the radius of curvature of these curves is somewhat enlarged 

15 when the clamping ring 3 is pressed against the surface of the gas storage cylin- 
der 1. This in turn leads, as a consequence of the restoring forces of the elasti- 
cally deformed, slightly curved band sections, to the retaining force of the clamp- 
ing ring 3 on the surface of the gas storage cylinder 1 being improved. At the 
same time, the curvature enlarges the moment of bending resistance in the longi- 

20 tudinal direction of the sheet-metal band 6 and therefore also the restoring force 
of the clamping ring 3, which is elastically deformed after the tightening process, 
in a similar manner to that previously described with the reinforcing bead 18 in the 
case of the exemplary embodiment of Figures 3 to 6. 

In principle, the regions which have curved outward in the cross section of 

25 the sheet-metal band 6 could also extend over the entire length of the clamping 
ring 3, but they deploy their full action only in the region of the contact surfaces 16 
where the clamping ring 3 is pressed, after being firmly clamped, against the sur- 
face of the gas storage cylinder 1 . 

Figures 16 to 18 show yet another exemplary embodiment of a retaining 

30 clamp 2 which, in the same manner as the retaining clamp from Figures 6 to 8, 
has a respective stiffening bead 18 in the region of the approximately diametrically 
opposite, arcuate sections 10. In addition to this, the longitudinal side edges of the 
clamping ring 3 are flanged inward slightly, at 22, in the region of the arcuate 
sections 10, i.e. flanged towards each other in the direction of the centre axis of 

35 the sheet-metal band 6. The flangings 22 extend in each case on both sides of the 
stiffening beads 18 over an angular pitch a of the encircling sheet-metal band 6, 
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they being aligned parallel to the longitudinal axis of the adjacent stiffening bead 
18, having approximately the same length as the latter and being arranged at an 
angular distance from the base region 7 and from the clamping means 11. In this 
case, the angular pitch a is, in particular, between 30° and 120°, preferably 
5 between 60° and 100°. By means of the increase in the moment of bending resis- 
tance and therefore in the restoring forces of the clamping ring 3, which is elasti- 
cally deformed after being firmly clamped, the stiffening beads 18 and the flang- 
ings 22 likewise result in an improvement in the clamping action of the retaining 
clamp 2, as already described for the exemplary embodiment of Figures 6 to 8. 

10 A common feature of all of the exemplary embodiments of Figures 1 to 18 

is that the inside 15 of the sheet-metal band 6 is provided with a roughening 17, at 
least in the region of the contact surfaces 16, in order to ensure an even better 
grip of the retaining clamp 2 on the object which is to be held. 

Figures 19 to 32 show some further exemplary embodiments of a retaining 

15 clamp 2, with Figures 19 and 20 and Figures 23 and 24 showing, in a top-side and 
longitudinal-sectional view, two similar retaining clamps 2, before they are bent to 
form the clamping ring 3, in the form of a punched, essentially planar sheet-metal 
band 6. Figures 21 and 25 show longitudinal sections through the retaining 
clamps 2 after they have been brought into their annular shape, but without the 

20 press-in screw 5, which is illustrated in Figures 20 and 24. Figures 22 and 26 
show, on an enlarged scale, a longitudinal section through the upper region of the 
two retaining clamps 2 that is provided with the retaining means 11. Figures 27 
and 28 show the two complete retaining clamps 2 in longitudinal section before 
they are deformed as a consequence of being clamped firmly on an object, while 

25 Figure 29 shows the retaining clamp from Figure 27 in a front view after it has 
been deformed. 

As is best illustrated in Figures 19 and 23, the punched sheet-metal band 6 
which is used in the case of these retaining clamps 2 to bend the clamping ring 3 
has a punched-out aperture 30 in one of its end portions. That side of the aperture 

30 30 which faces the adjacent front end of the sheet-metal band 6 is adjoined by a 
preferably approximately square pressed-out section 31, the dimensions of which 
correspond in plan view essentially to the dimensions of the aperture 30. As best 
illustrated in Figures 20 and 24, the pressed-out section 31 protrudes over the 
outside of the clamping ring 3 essentially by the thickness of the sheet-metal band 

35 6. 

In the region of its opposite end portion, the sheet-metal band 6 has a fur- 
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ther square aperture 32 which has somewhat larger dimensions than the aperture 
30. In this aperture 32, a tongue 33 which is formed integrally with the sheet-metal 
band protrudes in the manner of a lug from the side of the adjacent front end of 
the sheet-metal band 6. On the side opposite the tongue 33, the aperture 32 is 
5 adjoined by a pressed-out section 34 which preferably has a square shape con- 
gruent to the square shape of the pressed-out section 31 , but is somewhat larger. 
Like the pressed-out section 31, the pressed-out section 34 also protrudes over 
the outside of the clamping ring 3, which side is formed by the wide-side surface 
35 of the sheet-metal band 6, essentially by the thickness of the sheet-metal band 
10 6, while the tongue 33 extends by the same extent over the inside 36 of the 
clamping ring 3, which side is formed by the wide-side surface 36 of the sheet- 
metal band. 

It can be gathered from Figures 21, 25 and 27 to 29 that, unlike in the case 
of the previously described exemplary embodiments, the two end portions of the 

15 clamping ring 3 do not overlap in the region of the pressed-in screw 5 where they 
are held together with the pressed-in screw 5. Instead, in order to connect its two 
end portions, the sheet-metal band 6 is bent together annularly under plastic 
deformation until the end portions overlap approximately until the tongue 33 bears 
from the outside against the outside of the pressed-out section 31. The sheet- 

20 metal band 6 is subsequently bent together further under elastic deformation until 
the tongue 33 can be introduced from the outside into the aperture 30. As soon as 
the tongue 33 enters the aperture, the clamping ring 6 expands again somewhat 
because of the restoring force of the elastically deformed sheet-metal band 6, the 
tongue 33 sliding under the pressed-out section 31 until its rear edge strikes 

25 against the opposite, front edge of the pressed-out section 31 and further expan- 
sion of the clamping ring is prevented. This produces a lock 42 which holds 
together the end portions of the sheet-metal band 6 forming the clamping ring 3. 
In the region of the lock 42, the tongue 33 does not protrude over the inside 15 of 
the end portion lying on the inside and therefore of the clamping ring 3, since 

30 there is sufficient space for the tongue 33 under the pressed-out section 31. The 
pressed-out section 34 in the end portion situated on the outside serves, when the 
tongue 33 is introduced into the aperture 30, to receive the outwardly protruding 
pressed-out section 31 in the inner end portion and, in addition, acts in a stiffening 
manner. 

35 In the case of these exemplary embodiments, the spatial separation of the 

lock 42 and of the seat of the press-in screw 5 makes it possible for the press-in 
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screw 5 to already be pressed into the still planar sheet-metal band 6, as indicated 
by the arrow 37 in Figures 20 and 24, before the sheet-metal band 6 is bent to 
form the clamping ring 3. 

As can best be seen in Figures 19 and 20 and 23 and 24, the press-in 

5 screw 5 is pressed there by its stem 5a into an opening 40 of the sheet-metal 
band 3, which opening is arranged between the two end portions of the sheet- 
metal band 6 in the vicinity of the aperture 30, so that, after the retaining clamp 2 
is completed, the lock 42 is arranged approximately in the centre between the 
seat of the press-in screw 5 and the clamping means 11 (cf. Figures 27 and 28). 

10 As is best illustrated in Figures 21 and 22 and 25 and 26, before the press-in 
screw 5 is pressed in, a circumferential edge 41 of the opening 40 protrudes over 
that wide-side surface 36 of the sheet-metal band 6 which faces the head 9 of the 
press-in screw 5, with the opening diameter being selected in such a manner that 
the stem 5a of the press-in screw 5 can readily be introduced. After the head 9 of 

15 the screw 5 strikes against the circumferential edge 41 of the opening, a pressure 
is applied to the head of the screw 5, the pressure being sufficient in order to 
press the circumferential edge 41 with deformation into the plane of the surround- 
ing base region 7. When the circumferential edge 41 is deformed or levelled, it is 
pressed in the radial direction against the step 5a of the pressed-in screw, as a 

20 result of which a tight fit of the stem 5a of the pressed-in screw 5 in the opening 
40 is obtained. 

As is best illustrated in Figures 30 to 32, the head 9 of the press-in screw 5 
is not designed as a round head, but rather has at least one straight rotation- 
preventing edge 38 which is aligned parallel to a section of the clamping ring 3, 

25 which section is adjacent to the seat of the screw head 9, and lies opposite said 
section at a short distance. As a result, inadvertent rotation of the press-in screw 5 
with respect to the clamping ring 3 itself can be prevented if the deformation of the 
circumferential edge 42 of the passage opening 40 is not sufficient to lock the 
press-in screw 5 in a rotationally fixed manner. While Figure 30 shows a head 

30 contour which is of circular design over a large part of the circumference and then 
has a secant-like rotation-preventing edge 38, the head contour of Figure 31 has 
two mutually diametrically opposite, arcuate regions 39 and two mutually likewise 
diametrically opposite straight regions which form the rotation-preventing edges 
38. In Figure 32, there is a hexagon contour of the head 9, with the result that, in 

35 all, six rotation-preventing edges 38 are formed. 

Figures 27 and 28 show the retaining clamps 2 of Figures 19 to 22 and 23 



to 26 with a pressed-in press-in screw 5 in an undeformed state. It can be clearly 
seen that, in the case of both exemplary embodiments, the head 9 of the press-in 
screw 5 bears with its planar lower side against the planar upper side of the base 
region 7 of the clamping ring 3. In the case of the exemplary embodiment of Fig- 
ure 27, the base region 7 of the clamping ring 3 is adjoined on both sides by re- 
gions 46 which extend rectilinearly obliquely upward and then merge into annular 
sections 10 of the clamping ring 3. The base of one or both oblique regions, which 
base is adjacent to the base region 7, lies opposite a rotation-preventing edge 38 
of the screw head 9 at a short distance and thus prevents the rotation of the screw 
head 9 with respect to the clamping ring 3, as described above. 

In the case of the exemplary embodiment of Figure 28, two sections 43 of 
the clamping ring 3, which sections are directly adjacent to the base region 7 on 
both sides, are bent vertically upward from the base region 7, with the result that 
they extend at a short distance from and parallel to an opposite rotation-prevent- 
ing edge 38 of the screw head 9, as a result of which the screw head 9 is even 
better secured against rotation. The sections 43 which are bent away vertically 
upward merge there via corresponding bent zones 47 directly into the two arcuate 
sections 10 of the clamping ring 3. 

Consequently, the inside 36 of the clamping ring 3 interacts with at least 
one rotation-preventing edge 38 and preferably with two mutually diametrically 
opposite rotation-preventing edges 38 of the head 9. As a result, when a securing 
element, for example a nut, is screwed onto the stem 5a, which is provided with 
the external thread, of the press-in screw 5, a rotation of the same is prevented 
even if very great rotational forces are applied to the screw 5, for example when 
tightening the nut. 

Figures 19, 20 and 21 and Figures 23, 24 and 25 once again also clearly 
show two possible shapings of the undeformed clamping means 1 1 . As best illus- 
trated in Figures 20 and 24, the clamping means 11 has, in cross section, the 
shape of an inverted U, the base or yoke 13 of which is provided with at least one 
stiffening web 14 which protrudes toward the inside of the clamping ring 3 and is 
aligned parallel to the longitudinal axis of the sheet-metal band 6. Whereas, in the 
case of the exemplary embodiment of Figures 19 and 20, there is a single stiffen- 
ing web 14 arranged on the centre axis of the sheet-metal band 6, the exemplary 
embodiment of Figures 23 and 24 has two stiffening webs 14 which are arranged 
symmetrically on both sides of the centre axis of the sheet-metal band 6. The 
stiffening webs 14 are formed by engravings in the sheet-metal band 6 which are 
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of stadium-shaped design in plan view. 

Figure 29 shows, using the example of the retaining clamp 2 which is illus- 
trated in Figures 19 to 22 and 27, as the latter is deformed in the region of the 
clamping means 1 1 , after being pushed onto the gas storage cylinder 1 or onto 
another cylindrical object, in order to secure it on the circumferential surface 
thereof. Using a suitable tool, first of all the two cross-sectionally approximately U- 
shaped limbs of the clamping means 1 1 are grasped in the vicinity of their lower 
ends and then pressed inward toward each other (arrows 48), so that the shape 
which can be seen in Figure 29 is produced. This reduces the diameter of the 
clamping ring 3, with the result that an object surrounded is fixed in a clamping 
manner. The upper side of the head 9 of the press-in screw 5 is always arranged 
with respect to the circumferential surface of the object in such a manner that the 
clamped object is either not acted upon there with a clamping force, or is acted 
upon only with at maximum that clamping force which is also exerted on the object 
at the contact surfaces of the clamping ring 3. 




